Hand, foot and mouth disease (HFMD) is a contagious enteroviral infection occurring primarily in children and characterized by vesicular palmoplantar eruptions and erosive stomatitis. Echovirus 4 (EV-4) has been commonly associated with aseptic meningitis. The association of HFMD with EV-4 has not been reported previously. Two samples of a 14-month child who presented mild fever, sores in the mouth, rash with blisters on the palm of hands and soles of feet were sent to Enteric Viruses Laboratory of Adolfo Lutz Institute. Clinical samples were inoculated in three different cell lines, and those which presented cytopathic effect (CPE), were submitted to Indirect Immunofluorescence Assay (IFA) and "one step" RT-PCR. Agarose gel electrophoresis from RT-PCR product, showed a product with 437 bp, which is characteristic of Enterovirus group. Echovirus 4 was identified by IFA. Although HFMD is a viral infection associated mainly with Enterovirus 71 (HEV-71) and Coxsackievirus A16 (CV-A16), our results demonstrate a diversity of serotype related to HFMD and stress the importance of epidemiological surveillance to this disease and its complications.
INTRODUCTION
Hand, Foot and Mouth Disease (HFMD) is a common illness of infants and children under 10 years old and is characterized by fever, sores in mouth and rash with blisters. HFMD begins with a mild fever, poor appetite, malaise and frequently sore throat. One or two days after, fever and the development of sores in the mouth are observed. Small red spots with blister that become ulcers commonly appear. They are usually located on the tongue, gums and inside the cheeks. The skin rash develops over 1-2 days with flat or raised red spots, and some with blisters. The rash does not itch and is usually located on the palms of the hand and soles of the feet. It also appears on the buttocks. Although, some person with HFMD may have only rash or mouth ulcers 4 .
Transmission occurs from person to person by direct contact with nose and throat discharges or by faecal oral routes. HFMD is not transmitted to or from pets or other animals. Individual cases of HFMD occur worldwide, more frequently in summer and early autumn 4 . Vertical spread from mother to fetus also occurs but, cases resolve with no long-term complications, first trimester infection may lead to spontaneous abortion or intrauterine growth retardation. Other complications have been reported including myocarditis, meningoencephalitis, pulmonary edema and even death 16 .
The first HFMD report was done by ROBINSON & RHODES in 1958 12 . They reported an exanthem with associated fever and oral lesions, noted in over 60 persons in June and July 1957 in Toronto, Canada. Coxsackievirus A16 (CV-A16) was isolated from two-thirds of 27 stool specimens studied. The next reported epidemic of Coxsackievirus occurred in Birmingham, England, in the summertime of 1960 and was described by ALSOP et al. 2 who noted vesicular lesions on the hands and feet with oropharyngeal lesions and who named the eruption hand, foot and mouth disease 16 .
HFMD is caused by Enteroviruses, members of the Picornavirus family (single-stranded RNA, non enveloped) and is most commonly associated with CV-A16 or Enterovirus 71 (HEV-71). Sporadic cases associated with CV-A4 to CV-A7, CV-A9, CV-A10, CV-B1 to CV-B3 and CV-B5 have also been reported. Infections are usually sporadic but epidemics do regularly occur. Initial viral infection is the buccal mucosa and ileal mucosa and is followed by spread to regional lymph nodes within 24 hours. Viremia rapidly follows and virus spreads to oral mucosa and skin. About the 7 th day after infection, serum antibody levels may start to increase 6, 8 .
PATIENTS AND METHODS
Samples: During July 2003 a HFMD outbreak occurred in a day care center in São Paulo City, and two stool samples of a 14-month male child suspected case were sent to Enteric Viruses Laboratory of Adolfo Lutz Institute. He presented fever, sores in the mouth, malaise, poor appetite and rash on the palms and feet soles. Other eight children of the same center, in a range from 10 months to three years old, presented similar symptoms. HFMD was diagnosed by other medical centers (Personal communication). It was impossible to collect paired serum samples to proceed the serological tests to antibody titration.
Viral isolation and identification:
Samples collected within six days of lap, were clarified under centrifugation at 10,000 x g/60 minutes, at 4 ºC; antibiotics (streptomycin and penicillin [50 mg]) were added and the supernatant was stored at -70 ºC until inoculation (0.1 and 0.2 mL/tube) on three different cell lines: RD (human rhabdomyosarcoma), HEp 2 (human larynx carcinoma epidermal) and Vero (green monkey kidney) containing minimal essential medium (Eagle's L15, Eagle's + AANE + piruvate, and 199 medium, respectively). After, the tubes were kept at 35-37 ºC. The cultures were observed at inverted microscope every day, in order to visualize cytopathic effect (CPE). Successive passages of the inoculated material were made until the appearance or not of characteristic CPE of HEV infection 7 .
Indirect Immunofluorescence Assay -IFA: When the cell culture presented at least 75% of CPE, it was scraped off the tube and the cell suspension was spotted onto a glass slide, which were air dried and fixed with acetone. Then, it was submitted to Indirect Immunofluorescence Assay (IFA), using specific monoclonal antibodies, commercially available (Chemicon International Inc., Temecula, CA/USA) to genus, group and HEV serotypes. The slide wells were examined under an epifluorescence microscope 3 . 13 .
RT-PCR:

RESULTS
CPE suggestive of HEV: rounding, shrinking, nuclear pyknosis, refractility, and cell degeneration were sensitive to RD and Vero cells. The time to reporting positive cultures was about 4-7 days.
A bright apple-green fluorescence in the nucleous and/or cytoplasma of cells could be observed under the epifluorescence microscope, at 400x, indicating a positive reaction to echovirus 4 serotype. IFA was negative to the other monoclonal antibodies.
RT-PCR was applied to confirm the HEV genus. Agarose gel electrophoresis showed a product with 437 bp, identifying HEV (Fig. 1) .
DISCUSSION
The etiologic agent identified in this study is HEV different from the other previously related to HFMD. This syndrome has commonly been associated with CV-A16 and HEV-71 while none epidemiological data about EV-4 associated to HFMD, was found in the literature.
Meanwhile the HFMD outbreak occurred in Malaysia (1997) was associated to EV-1, CV-A9 and HEV-71 1 . HFMD caused by HEV-71 has been associated with fatal cases of encephalitis during the outbreaks in Malaysia (1997) and Taiwan (1998) 17 . EV-7 was found during the latter part of 2000, in addition to CV-A16 and EV-7, as a HFMD aetiologic agent 5 . In Brazil, MOREIRA et al., (1995) related an epidemic exanthematic disease associated with coxsackievirus B3 (CV-B3) 10 . No report about the association with EV-4 and HFMD is related in Brazil, maybe due to the lack of clinical suspicions.
The EV-4 is generally related with aseptic meningitis, encephalitis, paralysis, Güillan-Barré syndrome, exanthem and respiratory diseases and has been found around the world, mainly as the cause of aseptic meningitis outbreaks: in Cuba, from 1972 to 1999; in Cape Town, South Africa from 1981 to 1989; April 1997 in regions of Israel and the Palestinian Authority; in Spain during 1988 to 2003; autumn 1982 in Poland, and in Vellore and surrounding areas in India in 2002 8, 9, 11, 14, 15, 18 . Typically, enterovirus infections are either asymptomatic or result in mild disease. So, it is recommended to collect serum samples to proceed antibody titration by microneutralization technique, what would be one more parameter to confirm that the virus isolated is the responsible for the disease. Associated with the stool isolation, the increase of fourfold of serum titration (seroconversion) confirms the acute infection. Unfortunately, serum samples were not possible to obtain in this study. In spite of, all of other eight children were diagnosed as HFMD by medical centers, based on the clinical signs.
Although this result could be not enough to state that EV-4 was a cause of disease, it seemed reasonable to conclude that signals and evident clinical manifestations confirm the hypothesis that virus is not a passing virus.
It is important to accentuate that CV-A16 and HEV-71, known as the main cause of HFMD, usually produce CPE in RD, HEp2 and Vero cell cultures; but in this study they were not identified.
Our work shows EV-4 as a causal agent of HFMD and suggests the possibility that other HEV serotypes, could be eventually related to HFMD cases. This case report emphasizes the necessity to intensify epidemiological and laboratorial studies on this serotype and the surveillance for other HEV serotypes involved in HFMD, must be increased in Brazil.
RESUMO Echovirus 4 associado à doença de mão, pé e boca
A Doença de Mão, Pé e Boca (DMPB) é uma infecção enteroviral contagiosa que ocorre principalmente em crianças sendo caracterizada por erupções palmoplantares vesiculares e estomatite. Echovirus 4 (EV-4) é comumente associado a meningite asséptica. A associação de DMPB por EV-4 não foi descrita anteriormente. Duas amostras provenientes de uma criança de 14 meses apresentando febre, secreções na garganta e exantemas nas palmas das mãos e dos pés, foram enviadas para o Laboratório de Vírus Entéricos do Instituto Adolfo Lutz. As amostras foram inoculadas em três diferentes linhagens celulares; aquelas que apresentaram efeito citopático (ECP), foram submetidas a ensaio de imunofluorescência indireta (IFI) e "one step" RT-PCR. A eletroforese em gel de agarose realizada com o produto de PCR apresentou um produto de 437pb, característico de grupo Enterovirus. O sorotipo EV-4 foi identificado por IFI. Apesar da DMPB ser uma infecção viral associada principalmente com Enterovirus 71 (HEV-71) e Coxsackievirus A16 (CV-A16), nossos resultados enfatizam a necessidade de estudos epidemiológicos e laboratoriais direcionados ao EV-4 como agente causador de DMPB.
